多値論理代数におけるsemirigidity問題 : 自己双対関数について (計算モデルとアルゴリズム) by 宮川, 正弘
Title多値論理代数におけるsemirigidity問題 : 自己双対関数について (計算モデルとアルゴリズム)
Author(s)宮川, 正弘










(Tsukuba College of Technology)
$\{f : k^{n}arrow k\}$ , $A$ $:=$






$J=\{f(x_{1}, \ldots, X_{n}):=x.\cdot|i=1, \ldots, n, n\in N\}$
(rigidity ) $k$
, orbit-free 2 $s_{1}$ $s_{2}$
, $S_{1}$ $S_{2}$ 1
\sim ( )








(= $f:A^{n}arrow A$) ,
$O_{A}:= \bigcup_{n=1}^{\infty}o^{(n}A)$ . $1\leq i\leq n$
, $n$ $i$ $n$





( – (universal algebra)
[6] [13] )
, $O_{A}$ . .
( $|imf|=1$ $f\in O_{A}^{(n)}$
) $c_{A}$
$K_{A:}=J_{A}\cup C_{A}$ trivial trivial
,
meet , $A$
A , $O_{A}$ $L_{A}$
$|A|>2$ $|L_{A}|=2^{\mathrm{N}_{0}}[2]$ ,
,
(dual atoms, $=\mathrm{c}\mathrm{o}\mathrm{a}\mathrm{t}_{\mathrm{o}\mathrm{m}}\mathrm{e}\mathrm{S}$ )




, $A^{h}$ $\rho$ ($A$ $h$ ) $A$
$h$ $n$ $f\in O_{A}$ $\rho$
, $\rho$
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[12] $)$ . $L_{A}$
$\text{ _{}A}$ – ,
trivial
( ) $A$ $h$
$\rho$ , $a\in A$ $(a, \ldots, a)\in\rho$
$\mathcal{R}$
, $\phi\neq\rho\neq A$ $A$
$s$ $A$ ,
$s^{\mathrm{O}}:=\acute{\{}(a, s(a))$ : $a\in A$} 2 2
2
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1: semirigid 2 $G(|A|=6)$
semirigidity . $A$ $\rho$
$K_{A}\subseteq Pol$ $\rho$
$A$ $\{\rho_{i} : i\in I\}$
, $K_{A}= \bigcap_{i\in I}$ Pol $\rho_{i}$ ,
semirigid $\rho_{*}$
$\mathrm{P}\mathrm{o}1\rho i$ $J_{A}$ $c_{A}$ ,
( $K_{A}$ A ) $J_{A}= \bigcap_{i\in I}$ Pol $\rho_{i}$
, $\{\rho_{i}\}$
$\prime \mathcal{R}$ semirigid rigid
, $R$ – $\rho$
, $\rho$ trivial
$\rho$ semirigid
semirigid . $A:=6=\{0, \ldots, 5\}$
2 ( ) $G$ $=$
$\{(0,1), (1,2), (2,3), (3,0), (1,4), (4,5), (5,2)\}\cap\iota_{A}$
1 $\iota_{A}:=\{(a, a)|a\in A\}$ (
) $G$ semirigid
$G$ 1
$\leq$ $=$ $\{(\mathrm{o}, 1), (2,3), (4,5)\}\cup\iota A$
$\leq’$ $=$ $\{(1,2), (1,4), (3,0), (5,0)\}\cup\iota_{A}$




, $k>3$ , $0<$
$1,$ $\ldots<k-1$ semirigid
$\preceq$ , $k=4$
$1\prec 3\prec 0\prec 2$ $0$. $<1<2<3$
semirigid $k$ $k!$
$1/e$ ( 13%) [8]
2. 1 (unary)
$C$ universe $A$ $C$ 1
$C^{(1)}:=C\mathrm{n}o^{(\mathrm{i})}$ $C$ foun-
dation universe $A$
( , $\mathit{0}^{(1)}$ $O_{A}^{(1)}$ ).
, semirigidity
foundation , (arity) 1
([3], Prop 2-2
[10] $)$
Proposition 1. $|A|>2$ $K^{(1)}$






, 1 trivial , 1
( )
$K$ $K_{h-1}$ ( $h-1$
)
$[7]_{\text{ } }$ , $K_{h-1}:=\{f\in O:|imf|\leq h-1\}\cup\text{ }$




Proposition 2. $A(|A|\geq 2)$ clone
$C$ :











$A:=k:=\{0, \ldots , k-1\}$
( ) $s\in S_{k}$
$s^{\mathrm{O}}=\{(x, s(x))|_{X\in}k\}$ .
Pol $s^{\mathrm{O}}$ $s$
Pol $s^{\square }$ , $k=p\cdot\ell$ ,
$p$ , $s$ $P$ $\ell$
,
$s$ $s$ ,
$\{s, s^{2}, \ldots, s^{k}\}$ $s$ orbit , $s^{k}=e$
( ) 2 orbit $e$
orbit-free
1 $f$
Lemma 4. 1 $f$ $s$













Lemma 3. (cf. [4]) $s,$ $s’\in S^{k}$ , Pol $s^{\square }=$
Pol $s^{\mathrm{O}’}$
$s^{:}=s’$ for some $i\in\{1, \ldots, k-1\}$
, 2 orbit-free ,
$k$ $=$ $l\cdot P$ ($p$ , $\ell$ $\geq$ 1) , $k$ $=$
$\{a_{1,0}, \ldots, a_{1,p1}-, \ldots.’.a\ell,0, \ldots, a_{t,p-1}\}$
$s$
Corollary 5. $s$ 1
$|(^{\mathrm{p}_{\circ]}}s^{\mathrm{o}})^{(}1)|=k^{\ell}$ . (3)





$(i=1, \ldots,\ell;r=0, \ldots,p-1)$ .





$(\mathrm{m}\mathrm{o}\mathrm{d} p))$ for $j=0,1,$ $\ldots$ .
$\mathrm{t}a_{i,0},$
$\ldots,$ $a_{1}.,-$ }$p1(s$ $i$
) $s$ , $a_{i,0}=$
$\min\{a_{i},0, \ldots, a_{i,p-1}\}$
1 $f$ s ,
$x\in k$
Corollary 8. $s$ I
, $\{s^{\square \mathrm{O}}, s^{J}\}$ rigid
,
$s(f(x))=f(s(_{X}))$ . (1)
$f(a:,r)=S^{\gamma}(f(ai,0))(r=0, \ldots,p-1;i=1, \ldots,\ell)$ .
(2).
$f$ $i$ ( $=i$
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